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Abstract: Vanadium bearing magnetite from the Otanmaki mine, Finland were studied by ore microscope and 
electron probe microanalyser.  Vanadium contents in the magnetite are ranging from 1.32 to 1.87 wt % V2O3 , and 
average is 1.56 wt % for 20 analytical data.  This value is somewhat little compared with magnetite from the 
Kohyama gabbro, Japan.   




V2O3として 2～3 wt ％含むことが解って来ている（北
























メラが普遍的に認められる (Figure 3 B)。 
Figure 1. Location map of Otanmaki Mine, Finland 
Figure 2. Occurrences of magnetite ore at Otanmaki deposit, Finland. 
A: Outcrop of layered ore bed, B: Open-pit mining in Otanmaki mine. 
Figure 3. Photomicrographs of magnetite (mag) and ilmenite (il). 
A: euhedral magnetite association with ilmenite 



















Table 1 Analytical data of vanadium bearing magnetite from the Otanmaki mine, 
1 2 3 4 5 6 7 8 9 10
SiO2 0.21 0.13 0.17 0.00 0.19 0.00 0.41 0.32 0.00 0.00
TiO2 0.90 0.58 0.27 0.58 0.23 0.40 0.40 0.00 0.10 0.10
Al2O3 0.13 0.36 0.47 0.00 0.36 0.00 1.00 0.48 0.00 0.00
Cr2O3 0.45 0.50 0.41 0.53 0.48 0.44 0.37 0.45 0.45 0.42
V2O3 1.41 1.25 1.72 1.60 1.48 1.68 1.34 1.44 1.52 1.56
Fe2O3 65.39 65.04 64.99 65.23 65.41 65.57 65.03 65.70 66.77 66.77
FeO 31.07 31.10 31.20 31.09 30.76 30.80 31.27 30.44 30.55 30.75
MnO 0.01 0.00 0.01 0.03 0.00 0.00 0.84 0.00 0.00 0.00
MgO 0.68 0.18 0.03 0.02 0.27 0.00 0.00 0.56 0.20 0.00
CaO 0.18 0.22 0.17 0.20 0.18 0.34 0.28 0.10 0.20 0.27
NiO 0.13 0.00 0.20 0.00 0.00 0.18 0.06 0.00 0.00 0.25
Na2O 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 100.56 99.36 99.71 99.28 99.36 99.41 101.00 99.49 99.79 100.12
11 12 13 14 15 16 17 18 19 20
SiO2 0.00 0.19 0.17 0.13 0.21 0.43 0.28 0.00 0.00 0.51
TiO2 0.55 1.15 0.92 0.63 0.45 0.47 0.32 0.23 1.20 0.30
Al2O3 0.00 0.55 0.47 0.00 0.34 0.49 0.25 0.25 0.13 0.66
Cr2O3 0.51 0.51 0.56 0.57 0.44 0.63 0.29 0.61 0.45 0.77
V2O3 1.59 1.72 1.32 1.44 1.41 1.71 1.44 1.38 1.38 1.79
Fe2O3 65.68 63.48 64.32 65.16 64.91 64.67 65.28 65.51 64.31 64.44
FeO 31.08 31.28 31.69 30.88 31.14 31.54 30.82 30.60 31.77 30.70
MnO 0.00 0.00 0.00 0.00 0.06 0.03 0.22 0.00 0.00 0.25
MgO 0.03 0.45 0.03 0.30 0.10 0.25 0.17 0.03 0.02 0.58
CaO 0.31 0.35 0.38 0.24 0.20 0.32 0.21 0.28 0.20 0.35
NiO 0.19 0.00 0.24 0.38 0.38 0.13 0.19 0.00 0.29 0.42
Na2O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 99.94 99.68 100.10 99.73 99.64 100.67 99.47 98.89 99.75 100.77
Figure 4. Back-scatted electron images for magnetite (mag) 
and ilmenite (il). 
Table 2. Analytical data for ilmenite obtained by EPMA. 
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Table 3 Chemical compositions for magnetite from various localities 
Northern Kumhardubi
052501 052502 052504 052513 Rodesia*4) India5)
SiO2 0.21 0.05 0.01 0.01 0.05 2.10 　　　－
TiO2 0.48 3.72 4.98 2.17 3.82 11.36 10.26
Al2O3 0.36 1.88 2.40 1.67 2.19 3.45 3.75
Cr2O3 0.51 0.11 0.19 0.24 0.10 0.44 　　　－
V2O3 1.56 3.12 1.99 1.84 2.02 1.14* 1.18
Fe2O3 65.17 56.87 54.54 60.38 56.94 68.20 　　　－
FeO 30.90 33.83 33.76 32.56 33.46 10.42 80.85
MnO 0.10 0.35 0.46 0.30 0.35 0.51 0.12
MgO 0.29 0.50 0.95 0.18 0.61 1.81 0.40
CaO 0.24 0.19 0.26 0.06 0.21 0.49 　　　－
NiO 0.19 0.17 0.31 0.15 0.09 0.00 　　　－
Na2O 0.01 0.00 0.00 0.07 0.08 0.00 　　　－
Total 100.02 100.79 99.85 99.63 99.92 98.78 96.56
*Recalculated value from V2O5
Kohyama2)Otanmaki
Figure 6. Vanadium contents as V2O3 mole % in trivalent 
elements for the magnetite from the Otanmaki mine
Figure 5. Chemical composition for magnetite and ilmenite from 
the Otanmaki mine shown in TiO2-FeO-Fe2O3 diagram. 
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